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Listing of Claims 



1 . (Currently Amended) A An olefin polymerization or oligomeri zation catalyst 
system comprising the reaction product of: 

(a) an activator; and 

(b) a catalyst precursor comprising: 

. (i) a Group-8, -9, or -1 0 transition metal, M; 
(ii) an ancillary ligand comprising: 

a terminal amine comprising two independently selected hydrocarbyl 
radicals, R l and R 2 

* a terminal phosphine comprising two independently selected hydrocarbyl 
radicals, R 3 and R 4 and 

a hydrocarbyl bridge Y, wherein Y is selected from the group consisting 
of bntvlene. pentvlene. hexvlene. heptvlene, octvlene. nonv lene. decvlene, 
undecvlcne, dodecvlene. tridecvlene. tetradecy lene^ pentadecvlene, 
hexadecvlene. heotadecvlenc. octadecvlenc. no nadecvlene. eicosvlene, . 
hftneiensvlene. docosvlene. tricosvlene, tetr acosvlene, pentacosylene, 
hexacosvlene. heptacosylene, octacosvlene, nonacosvl ene. triacontvlene. 
cvclohexvlene, cvclooctvlene, cvclodccvlene. cyc lododecylene. btphenvL 
hijtenvlenc..penentv1ene. h cxenyene, heptenylene, octenylene, 
nonenvlene. decenvlene. undecenvlen e. dodecenvlene. hexvnvlene. 
heptvnvlene. octvnvlene. nonvnvlene 1 decynylenc, undecvnvlene. 
dodecvnvlene, hutadienvlene, pentadienvlene . hexadtenvlene, 
he ptadienvlene. octadienvlene. nona dienvlene, decaclienylene, 
uridecadienvlene. dodecadienvlene. hexatricnvlene, octatrionvtene, 
decatrienvleue. and dodecatrienvlene radicals; - comprising a - backbone 

four or - more . carbon - atoms long; and 
(iii) an abstractable ligand, X, selected from the group consisting of hydride 
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radicals: hvdrocarbvl radicals: substituted hvdroc arbvl radicals; or 

hvdrocarbvl organometalloid radicals. 

wherein the activator is aii alumoxane, an aluminum alkyl, an alkyl 
aluminum halide, an alkylaluminum alkoxide, a discrete ionic activator, or 
^ewifl-aeid BfCfiF.Oi or B(CM A 

2. (Currently Amended) A An olefin polymerization or oligomerization c atalyst 
system comprising the reaction product of: 

(a) an activator selected from the group consisting of alumoxane, aluminum alkyl, 
alkyl aluminum halide, alkylaluminum alkoxide, discrete ionic activator, and 
BfCftFs WBfCJiOi; and Lewi s acid; and 

(b) a catalyst precursor wherein the catalyst precursor has the following formula: 

R 1 -_ / Y \ R 3 

M 

/ \ 

XX 



wherein 

(i) M is a Group-S, -9, or -1 0 transition metal; 

(ii) N is nitrogen; 

(iii) P is phosphorus; 

(iv) R 1 , R 2 , R\ and R 4 are independently hydrocarbyl radicals; 

(v) Y is a hydrocarbyl bridge, wherein Y is selected from th_c_group consisting 
. of butvlene. pentvlene. hexvlcnc. heptvlene. octvlcne, nonylene. decylene, 

undecvlene, dodecvlcne. tridecvlene, tetradccvlene. pentadecylene. 
hexadecvlene. heptadecylene. ocladccvlene. nonadecylene . eicosvlene. 
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heneicosvlene, docosvlene. Iricosvlene. tetracosvlenc . pentacosvlene; 

hexacosvlcne. heotacosylene. octacosvlene, nonacosvlene, triacontvlene. 

cyclohexylcnc. cvclooctylene, cyclodecvlene. cvclodod ecylene. biphenvl 

butcnvlene, nenentvlene. hexenvene. heotenvle ne. octcnvlene. 

noncnvlene. decenvlene. undecenvlene» dodecenv lena. hexvnvlene. 

he plvnvlene. octvnvlene, nonvnvlene. de cvnvlene. undecvnvlene, 

dodecvnvlene. butadienvlene. pentad ienvlene. hexadienvlene. 

heptadienylene, octadienvlene- nonadicnvlene. dec aclienvlene. 

undecadienvlene. dodecadienylene. he xatrienvlene, octatrienvlene. 

decalrienvlene. and dodecatrienvlene radicals; comprising - a -ba okbon e 

wher e in th e- b aek bori e compri ses- a chain that is - four or mor e caf b en - atom a 

9 (vi) X are independently abo t ractablc ligan dfc hvdride radicals: hvdrocarbvl 

radicals: substituted hvdrocarbvl radicals: or hvdrocarbvl organometalloid 
radicals. 

3. (Original) A catalyst system comprising the reaction product.of 

(a) the catalyst system of Claim 2 and 

(b) ethylene, propylene, 1-butene, or a mixture of any two or all three of ethylene, 
propylene, and 1 -butene. 

4. (Original) The catalyst system of Claim 2 fijrther comprising at least one 
additional olefin polymerizationcatalyst. 

5. (Previously Presented) The catalyst system of Claim 2 wherein R 1 , R 2 , R\ and R 4 
are independently C1-C40 hydrocarbyls. 

6. (Previously Presented) The catalyst system of Claim 5 wherein R 1 , R 2 , R 3 , and R+ 
are independently C1-C30 hydrocarbyls. 

7. (Previously Presented) The catalyst system of Claim 6 wherein R , R , R , and R 

Page 4 of 42 

l:\nrc\LAW\Hroscculion\EMCC Pr»ir.ecuiioii\2<Kt3\3tKnpi30A\uSC0u2Dl.W»A-3 US iteponsc June 2 f»ft7-S up p-Rcsp. doc 

PAGE 7/45 * RCVO AT 7/6/2007 4:32:26 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-5!13 * DNIS:2738300 * CS!D:281 834 1438 * DURATION (mm-ss):05-54 



JUL-06-2007 FRI 03:36 PM EXXONMOBIL 



FAX NO. 281 834 1438 



P. 



2002B130A/2US 
Response to OA of 3/1/07. 
Response Dated 6/1/07 

are independently methyl, ethyl, propyl, butyl, pentyl, hexyJ, heptyl, octyl, nonyl, 
decyl, undecyl, dodecyl, tridecyl, tetradecyl, penladecyl, hexadecyl, heptadecyl, 
octadecyl, nonadecyl, eicosyl, heneicosyl, docosyl, tricosyl, tetracosyl, 
pentacosyl, hexacosyl, heptacosyl, octacosyl, nonacosyl, triacontyl, ethenyl, 
propenyl, butenyl, pentenyl, hexenyl, heptenyl, octenyl, nonenyl, decenyl, 
undecenyl, dodecenyl, ethynyl, propynyl, butynyl, pentynyl, hexynyl, heptynyl, 
octynyl, nonynyl, decynyl, undecynyl, dodecynyl, phenyl, benzyl, phenethyl, 
tolyi, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, cyclononyl, 
cyclodecyl, or cyclododecyl radicals. 

8. (Previously Presented) The catalyst system of Claim 7 wherein R 1 , R~, R 3 , and R 4 
are independently methyl, ethyl, propyl, butyl, cyclohexyl, phenyl, tolyl, benzyl, 
or phenethyl. 

9. (Previously Presented) A catalyst system comprising the reaction product of: 

(a) an activator selected from the group consisting of alumoxane, aluminum alky], 
alkyl aluminum halide, alkylaluminum alkoxide, discrete ionic activator, and 
Lewis acid; and 

(b) a catalyst precursor having the following formula: 




wherein 

(i) M is a Group-8, -9, or -1 0 transition metal; 

(ii) N is nitrogen; 

(iii) P is phosphorus; 
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(iv) R 1 s R 2 , R 3 , and R 4 are independently hydrocarbyl radicals; 

(v) Y is a hydrocarbyl bridge, comprising a backbone wherein the backbone 
comprises a chain that is four or more carbon atoms long; 

(vi) X are independently hydride radicals; hydrocarbyl radicals; substituted 
hydrocarbyl radicals; or hydrocarbyl organometalloid radicals. 

10. (Previously Presented) The catalyst system of Claim 9 wherein two X's are 
connected to each other to form a 3-to-50-atom metallacycle ring. 

1 1 . (Original) The catalyst system of Claim 2 wherein X arc independently halogen, 
alkoxide, aryloxide, amide, or phosphide radicals. 

12. (Previously Presented) The catalyst system of Claim 1 1 wherein X are 
independently chloride, bromide, iodide, methoxide, ethoxide, dimethylamide, 
diethylethoxidc, or phenoxide. 

13. (Currently Amended) A An olefin polymerization or olicomerization catalyst 
system comprising the reaction product of; 

(a) an activator selected from the group consisting of alumoxane, aluminum alkyl, 
alkyl aluminum halide, alkylaluminum alkoxide, discrete ionic activator, and 
BfCJ^Vh -pr BiCg HslT flnd Lewis acid ; and 

(b) a catalyst precursor having the following formula: 
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wherein 

(i) M is a Group-8, -9, or -10 transition metal; 

(ii) N is nitrogen; 

(iii) P is phosphorus; 

(iv) R l , R 2 , R 3 , and R 4 are independently hydrocarbyl radicals; 

(v) Y is a hydrocarbyl bridge, wherein Y is selected from the group consisting 
of butvlene. pentvlene, hexylene, heptvlene, octvlene, nonvlene. decvlene. 
undecvlenc. dodecvlene. tridecvlene. tetradecvl ene. pentadecylene. 
hexadecylenc. heptadecylene. octadecvlene. nonadecvlen e. eicosvlene. 
heneicosvlene. docosvlcne* tricosvlene, tetracosvlene. pentacosvlene, 
hexacosylene. heptacosylene. octacosvlene. nonacosylene. triacontvlene, 
cvclohexvlene. cyclooctylene. cvclodecvlene. cvclododecyle ne. biphenvl 
butenvlene. nenentylene. hexenyene. hentenvlene. octenylenc, 
nonenylene. decenvlene, undecenylene, dodecenylene. hexynylene, 
heotynvlene, octynylene> nonvnylene. decvnvlene. undecynvlene, 
dodecynylene, butadienvlenc. pcntadienylene, hexadicnylcne, 
heptadienvlene. octadieny1ene> nonadienylene. decaclienylene. 
undecadienylene. dodecadienylene. hexatrienylene, octatrienylenc^ 
decatrienylenc. and dodecatrienylene radicals: comprising a b a^&ene 
wher e in th e backb fr flQ - comprisQs a chain that - is four or more Garbon atoms 

(vi) X are independently selected from the group consisting of methyl, ethyl, 
propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, 
tridecyl, tetradecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl, 
nonadecyl, eicosyl, heneicosyl, docosyl, tricosyl, tetracosyl, pentacosyl, 
hexacosyl, heptacosyl, octacosyl, nonacosyl, triacontyl, hydride, phenyl, 
benzyl, phenethyl, and tolyl. tolvl . 

14. (Original) The catalyst system of Claim 2 wherein X are independently 
acetylacetonatc, 1,1, 1,5,5,5-hexa-fluoroacctylacetonate, 1,1,1 -trifluoro- 
acetylacetonate, or 1,1, l-irifluoro-5,5-di-methylacetylacctonate radicals. 
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1 5. (Previously Presented) The catalyst system of Claim 2 wherein M is selected from 
the group consisting of nickel, iron, cobalt, palladium, platinum, ruthenium, 
osmium, rhodium, and iridium. 

16. (Previously Presented) The catalyst system of Claim 15 wherein M is selected 
from the group consisting of iron, nickel, cobalt, and palladium. 

1 7. (Previously Presented) The catalyst system of Claim 1 S wherein Y is selected 
from the group consisting of butylene, pentylene, hexylene, heptylene, octylene, 
nonylene, decylene, undecylcne, dodecylene, tridecylene, tetradecylene, 
pentadecylene, hexadecylene, heptadecylene, octadecylene, nonadecylene, 
eicosylene, heneicosylene, docosylene, tricosylene, tetracosylcne, pentacosylene, 
hexacosylene, heptacosylene.octacosylene, nonacosylene, triacontylene, 
cyclohexylene, cyclooctylcne, cyclodecylene, cyclododecylene, biphenyl, 
butenylenc, penentylene, hexenyene, heptenylene, octenylene, nonenylene, 
decenylene, undecenylene, dodecenylene, hexynylcne, heptynylene, octynylene, 
nonynylene, decynylene, undecynylene, dodecynylene, butadienylene, 
pentadienylene, hexadienylene, hepladienylene, octadienylene, nonadienylene, 
decaclienylene, undecadienylene, dodecadienylene, hexatrienylene, 
octatrienylene, decatrienylene, and dodecatricnylene radicals. 

18. (Previously Presented) The catalyst system of claim 17 wherein Y is biphenyl. 

1 9. (Currently Amended) A An olefin polymerization or oligomcrization catalyst 
system comprising the reaction product of: 

(a) an activator selected from the group consisting of alumoxane, aluminum alkyl, 
alkyl aluminum halide, alkylaluminum alkoxide, discrete ionic activator, and 
Lewis acid: and 

(b) a catalyst precursor wherein the catalyst precursor has the following formula: 
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R 



1 



2^ 



N 




R 



R 




4 



X 



X 



wherein 

(i) M is a Group-8, -9, or -10 transition metal; 

(ii) N is nitrogen; 
(in) P is phosphorus; 

(iv) R\ R\ R\ and R 4 are independently hydrocarbyl radicals; 

(v) X are independently abstractable ligands; and 

(vi) Y has one of the following formulas: 
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(ER| 2 ) y JV 




(ER' 2 )x 




(ER' 2 )y 





(R' 2 E)x 



(ER' 2 )x R" 




R' R' 
(ER' 2 ), 



(ER' 2 ) : 





where 

(a) R' are independently hydrogen or Cl -C50 hydrocarbyl radicals; 

(b) A is a non -hydrocarbon atom functional group; 
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(c) 
(d) 
(c) 

20. 



21. 



22. 



23. 



24. 



25. 



26. 



30A/2 US ^ 
e lo OA of 3/1/07 
e Dated 6/1/07 

E is a Group-14 clement; 

x is an integer from 1 to 4; and 

y is an integeT from 0 to 4. 

(Previously Presented) The catalyst system of Claim 19 wherein A is selected 
from the group consisting of C=0, OS, O, S, S02, NR*, PR*, BR*, SiR* 2 , and 
GeR*2> where R* is independently a hydrocarbyl or halocarbyl radical. 

(Withdrawn) A polymerisation method comprising the step of providing at least 
one catalyst system of Claim 2, 

(Withdrawn) The polymerization method of Claim 21 wherein the catalyses 
activity exceeds 8000 moles of ethylene per mole transition metal per hour. 

(Withdrawn) The polymerization method of Claim 22 further comprising 
recovering a product comprising greater than 50 mol% of linear C4-C14 a-olefins 
based on die total weight of polymerized product. 

(Withdrawn) The polymerization method of Claim 23 wherein the product 
comprises greater than 80 mol% of linear C4-C14 alpha-olefins. 

(Withdrawn) The polymerization method of Claim 24 wherein the product 
comprises greater than 50 mol% of linear C4 and C6 alph a-olefins. 

(Withdrawn) The polymerization method of Claim 25 wherein the product 
comprises greater than 80 mol% of linear C4 and C6 alpha-olcfins. 

(Previously Presented) A catalyst system according to Claim 1 wherein said 
catalyst precursor has one of the following formula: 
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i 

Formula XX ' FotttiuIbXXI Formula XXIII 




28. (Currently Amended) A An olefin polymerization or oligomerization catalyst 
system comprising the reaction product of: 

(a) an activator* and 

(b) a catalyst precursor with the following formula: 




wherein 

(i) M i$ iron, nickel, cobalt, or palladium; 

(ii) N is nitrogen; 

(iii) P is phosphorus; 

(iv) R 1 , R 2 , R\ and R 4 are independently selected from the group consisting of 
methyl, ethyl, propyl, butyl, pentyl, hexyl, hcpty], octyl, nonyl, decyl, 
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undecyl, dodccyl, tridecyl, tetradecyl, pentadecyl, hexadecyl, heptadecyl, 

octadecyl, nonadecyl, ricosyl, heneicosyl, docosyl, tricosyl, tetracosyl, 

pentacosy], hexacosyl, heptacosyl, octacosyl, nonacosyl, triacontyl, 

ethenyl, propenyl, butenyl, pentcnyl, hexejnyl, heptenyl, octenyl^nonenyl, 

decenyl, undecenyl, dodecenyl, ethynyl, propynyl, bulynyl, pentynyl, 

hexynyl, heptynyl, octynyl, nonynyl, decynyl, undecynyl, dodecynyl, 

phenyl, benzyl, phenethyl, tolyl, cyclobutyl, cyclopentyl, cyclohexyl, 

cycloheptyl, cyclooctyl, cyclononyl, cyclodecyl, and cyclododecyl 

radicals; 

(v) Y is a hydrocarbyl bridge e^mprifiiftg-a- baclcboTi e vyhorein the backbon e 

selected from the group consisting of butylene. pentvlene. hexylene. 
heptvlene, octylene, nonvlene. decylene. undecvlene. dodecvlene. 
tridecvlene. tetradecvlene. pentadecvlene. hexadecvlene. heptadecvlene, 
octadecvlene, nonadecylene, eicosylene. hcncicosylcne, docosylene, 
tricosvlene 1 tetracosvlenc* pentacosylene, hexacosylene, hentacosvlene. 
octacosylene. nonacosylene, triacontylene. cyclohexylene. cyclooctylene^ 
cvclodecvlcne, cyclododecylene, hiphenvl, butenvlene. penentvlene. 
hexenvene, hcptenylene, octenvlene,, nonenvlene. decenylene, 
undccenylene, dodecenvlene. hexvnylene. heptvnvlene. octynylene, 
nonynylene, decvnylene. undecynylene. dodecynylcne, butadienvlene. 
pentadienylene^ hexadienvlene. hcptadicnylene, octadienylene. 
nonadienvlen'e, decaclienvlcne. undccadicnvlene, dodecadienvlene. 
hexatrienvlenc. octatricnylene, decatrienylene, and dodecatrienvlene 
radicals : and 

(vi) X are independently ab st ract ab le l igand o, hydride radicals: hydrocarbyl 
radicals: substituted hydrocarbyl radicals; or hydrocarbyl orpanometalloid 
radicals, 

wherein the activator is an alumoxane, an aluminum alkyl, an alkyl 
aluminum halide, an alkylaluminum alkoxide, a discrete ionic activator, 
and BfC JFjh orB(Cf jH<)i a-L»ewi^-aoi4. 
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29. (Currently Amended) A An olefin polymerization or oligomerization catalyst 

system comprising the reaction product of: 
(a) an activator; and 

(b) a catalyst precursor with the following formula: 




r 2 ' " \y ^r- 

X X 



wherein 

(i) M is nickel, iron, cobalt, palladium, platinum, ruthenium, osmium, 
rhodium, or iridium; 

(ii) N is nitrogen; 

(iii) P is phosphorus; 

(iv) R\ R 2 , R 3 , and R 4 are independently selected from the group consisting of 
methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, 
undecyl, dodecyl, tridecyl, tetradecyl, pentadecyl, hexadecyl, heptadecyl, 
octadecyl, nonadecyl, eicosyl, hencicosyl, docosyl, tricosyl, tetracosyl, 
pentacosyl, hexacosyl, heptacosyl, octacosyl, nonacosyl, triacontyl, 
etheny], propenyl, butenyl, pentenyl, hexenyl, heptenyl, octcnyl, nonenyl, 
decenyl, undecenyl, dodecenyl, ethynyl, propynyl, butyny], pentyny], 
hexynyl, heptynyl, octynyl, nonynyl, decynyl, undecynyl, dodecynyl, 
phenyl, benzyl, phcnethyl, tolyl, cyclobutyl, cyclopentyl, cyclohexyl, 
cycloheptyl, cyclooctyl, cyclonony], cyclodecyl, and cyclododecyl 
radicals; 

(v) Y is a hydrocarbyl bridge comprising a backb efte-where i n th e b ackbone 
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comprises a chain that is four or more carbon atoms lon g wherein Y is 

selected from the pyoup consisting of butylene, pentylene, hexylene, 

heptylene, octylenc, nonylene, decvlenc, undccvlene. dodecvlene. 

tridecvlene, tetradecvlene, pentadecvlene,.hexadecylene. heptadecylene. 

octadecvlene. nonade cvlene. eicosvlene, hen eicosvlene. docosvicne. 

tricosvlene. tetracosvlene. pentacosvlene, hexacosvlene. heptacosvlene. 

octacosvlene. nonacosvlene. triacontvlene. cvclphexvlene. evclooctvlene. 

cvclodecvlene. cvclododecvlene. biphenyl butenvlene. penentvlene. . 

hexenyene, heplenvlene, octenvlene, nonenvlene, decenylene, 

undecenvlene, dodecenvlene. hexvnvlene. heptvnvlene. octynvlene. 

nonvnvlene, decvnvlene. undecvnvlene, dodecvnvlene. butadienvlene. 

pentadienvlene. hexadienvlene. heptadienvlene. octadienvlene. 

nonadienvlene. decaclienvlene. undecadienylene. dodecadienvlene. 

hexatricnvlcne, octatrienylene, decatrienylene, and dodecatrienylene 

radicals : and 

(vi) X are independently chloride, bromide, iodide, melhoxide, ethoxide, 

diethylamide, diethylethoxide, phenoxide, methyl, ethyl, propyl, butyl, 
pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, 
tetradecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl, nonadecyl, 
eicosyl, hencicosyl, docosyl, tricosyl, tetracosyl, pentacosyl, hexacosyl, 
heptacosyl, octacosyl, nonacosyl, triacontyl, hydride, phenyl, benzyl, 
phenethyl, tolyl, methoxy, ethoxy, propoxy, butoxy, dimethylainino, 
diethylamino, methyleihylamino, aceiylacelonate, 1,1, 1,5,5,5-hexa- 
fluoroacetylacetonate, 1,1, 1-trifluoro-acetylacetonate, or 1,1, 1-trifluoro- 
5,5-di -methyl acetyl acetonate radicals; or two X's are connected to form a 
3-to-40-atom metallacycle ring, 

wherein the activator is an alumoxanc, an aluminum alkyl, an alkyl 
aluminum halide s an alkylaluminum alkoxide, a discrete ionic activator, 
and BfO .F^ orBfQH^ a Lewis acid , 

30. (Currently Amended) A An olefin polymerization or Qli£omcri2tion catalyst 
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system comprising the reaction product of: 



(a) an activator; and 

(b) a catalyst precursor with the following formula: 




" 2/ \/ ^* 

X X 



wherein 

(i) M is nickel, iron, cobalt, palladium, platinum, ruthenium, osmium, 
rhodium, or iridium; 

(ii) N is nitrogen; 

(iii) P is phosphorus; 

(iv) R 1 , R 2 , R 3 , and R 4 are independently selected from the group consisting of 
methyl, ethyl, propyl, buiyl, peniyl, hexyl, heptyl, octyl, nonyl, decy], 
undecyl, dodecyl, tridecyl, tetradecyl, pentadecyl, hexadecyl, heptadecyl, 
octadecyl, nonadecyl, eicosyl, heneicosyl, docosyl, tricosyl, tetracosyl, 
pentacosyl, hexacosyl, heptacosyl, octacosyl, nonacosyl, triacontyl, 
ethenyl, propenyl, butenyl, pentenyl, hexenyl, hcptenyl, octenyl, nonenyl, 
decenyl, undccenyl, dodecenyl, ethynyl, propynyl, butynyl, pentynyl, 
hexynyl, heptynyl, octynyl, nonynyl, decynyl* undecynyl, dodecynyl, 
phenyl, benzyl, phenethyl, tolyl, cyclobutyl, cyclopenlyl, cyclohexyl, 
cycloheptyl, cyclooctyl, cyclononyl, cyclodecyl, or cyclododecyl radicals; 

(v) Y is a butylene, penlylene, hexylene, heplylene, oclytene, nonylene, 

decylene, tmdecylene > dodecylene, tridecylene, lelradecylcne, 

pentadccylenc, hexadecylene, heptadecylene, octadecylene, nonadecylene, 

eicosylene, heneicosylene, docosylene, tricosylene, tetracosylene, 
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pentaeosylene, hexacosylene, hepiacosylenc, octacosylene, nonacosylene, 

triacontylene, cyciohexylene, cyclooctylene, cyclodecylene, 

cyclododecylene, biphenyl, butenylene, penentylene, hexenylene, 

heptenylene, octenylene, nonenylcne, decenylene, undecenylene, 

dodecenylene, hexynylene, heptynylcne, octynylene, nonynylene, 

decynylene, undecynylene, dodecynylene, butadienylene, pentadienylene, 

hexadienylene, heptadienylene, octadienylene, nonadienylene, 

decadienylene, undecadicnylene, dodecadienylene, hexatrienylene, 

octatriehylene, decatrienylene, or dodecatrienylene radical radioals ; and 

(vi) X are independently chloride, bromide, iodide, methoxide, ethoxide, 

diethylamide, diethylethoxide, phenoxide, methyl, ethyl, propyl, butyl, 

pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, 

tetradecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl, nonadecyl, 

eicosyl, heneicosyl, docosyl, tricosyl, tetracosyl, pentacosyl, hexacosyl, 

heptacosyl, octacosyl, nonacosyl, triacontyl, hydride, phenyl, benzyl, 

pheneihyl, tolyl, methoxy, ethoxy, propoxy, butoxy, dimethylamino, 

diethylamino, metliylethylamino, acctylacetonate, 1,1, 1,5,5,5-hexa- 

fluoroaceiylacetonate, 1,1, 1-trifluoro-acetylacetonate. or 1,1, 1-trifluoro- 

5 ,5-di -methyl acetyl acetonate radicals; or two X's are connected to each 

other to form a 3-to-40-atom metal lacycle ring, 

wherein the activator is an alumoxane, an aluminum alkyl, an alky] 

aluminum halide, an alkylaluminum alkoxide, a discrete ionic activator, or 

and B(C J FVh or BfC *HOi a ^w i G acid , 

3 1 . (Currently Amended) A An olefin polymerization or oligimerization c atalyst 
system comprising the reaction product of: 

(a) an activator; and 

(b) a catalyst precursor with the following formula: 
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X X 



wherein . 

(i) M is a Group-8, -9, or -] 0 transition metal; 

(ii) N is nitrogen; 

(iii) P is phosphorus; 

(iv) R\ I^ 2 , R 3 , and R 4 are independently hydrocarbyl radicals; 

(v) Y is represented by one of the following formulas: 
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<ER' 2 ) K (ER' 2 ) y 
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R' 




(ER' 2 ) y (ER' 2 ) X 
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where 

R' are independently, hydrogen or C1-C50 hydrocarbyl radicals; 

A is a non-hydrocarbon atom functional group; 

E is a Group- 1 4 element; 

x is an integer from 1 to 4; and 
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y is an integer from 0 to 4, 

(vi) X are independently chloride, bromide, iodide, mcthoxide, ethoxide, 

diethylamide, diethylethoxide, phenoxide, methyl, ethyl, propyl, butyl, 

pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, 

tetradecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl, nonadecyl, 

eicosyl, heneicosyl, docosyl, tricosyl, tetracosyl, pentacosyl, hexacosyl, 

heptacosyl 3 octacosyl, nonacosyl, triacontyl, hydride, phenyl, benzyl, 

phenethyl, tolyl, methoxy, ethoxy, propoxy, butoxy, dimethylamino, 

diethylamino, methylethylamino, acetylacetonate, 1,1,1 ,5,5,5-hexa- 

fluoroacetylacetonate, 1,1, 1-irifluoro-acetylacetonate, or 1,1,1-trifluoro- 

5,5-di-methylacetylacetonate radicals; or two X's are connected to each 

other to form a 3-to-40-atom metallacycle ring, * 

wherein the activator is an alumoxane, an aluminum alky], an alkyl 

aluminum halide, an alkylaluminum alkoxide, a discrete ionic activator, or 

a Lewis acid. 



32. (Withdrawn-Currently Amended) A polymerization method wherein the 
catalyst s catalyst's activity exceeds 8000 moles of ethylene per mole 
transition metal per hour comprising the step of providing at least one 
catalyst system comprising the reaction product of: 

(a) an activator which is an alumoxane, an aluminum alkyl, an alkyl 
aluminum halide, an alkylaluminum alkoxide, a discrete ionic activator, or 
a Lewis acid; and 

(b) a catalyst precursor with the following formula: 
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wherein 

(i) M is iron, nickel, cobalt and palladium; 

(ii) N is nitrogen; 

(iii) P is phosphorus; 

(iv) R\ R 2 , R\ and R4 are independently selected from methyl, ethyl f propyl, 
butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, 
tetradecyl, pentadecyl, hexadecyl, hcptadecyl, octadecyl, nonadecy], 
eicosyl, heneicosyl, docosyl, tricosyl, tetracosyl, pentacosyl, hexacosyl, 
heptacosyl, octacosyl, nonacosyl, triacontyl, ethenyl, propenyl, butenyl, 
pentenyl, hexenyl, heptenyl, octenyl, nonenyl, decenyl, undecenyl, . 
dodecenyl, ethynyl, propynyl, butynyl, pentynyl, hexynyl, heptynyl, 
octynyl, nonyny], decynyl, undecynyl, dodecynyl, phenyl, benzyl, 
phenethyl, tolyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, 
cyclooctyl, cyclononyl, cyclodecyl, cyclododecyl radicals; 

(v) Visa hydrocarbyl bridge comprising a backbone wherein the backbone 
comprises a chain that is four or more carbon atoms long; 

(vi) X are independently abstractable ligands. 

33. (Withdrawn-Currently Amended) A polymerization method wherein the catalysts 
catalyst's activity exceeds 8000 moles of ethylene per mole transition metal per 
hour comprising the step of providing at least one catalyst system comprising die 
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reaction product of: 

(a) an activator which is an alumoxane, an aluminum alkyl, an alkyl 
aluminum halide, an alkylaluminum alkoxide, a discrete ionic activator, or 
a Lewis acid; and 

(b) a catalyst precursor with the following formula: 



(i) M is iron, nickel, cobalt, and palladium, platinum, ruthenium, osmium, 
rhodium, and iridium; 

(ii) N is nitrogen; 

(iii) P is phosphorus; 

(iv) R 1 , R 2 , R 3 , and R 4 are independently selected from methyl, ethyl, propyl, 
butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecy], tridecyl, 
tetradecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl, nonadecyl, 
eicosyl, heneicosyl, docosyl, tricosyl, tetracosyl, pentacosyl, hexacosyl, 
heptacosyl, octacosyl, nonacosyl, triacontyl, etheuyl, propenyl, buteny], 
pentenyl, hexenyl, heptenyl, octenyl, nonenyl, decenyl, undecenyl, 
dodecenyl, ethynyl, propynyl, butynyl, pentynyl, hexynyl, heptynyl, 
octynyl, nonynyl, decynyl, undecynyl, dodecynyl, phenyl, benzyl, 
phenethyl, tolyl, cyclobutyl, cyclopentyl, cyclohexy], cycloheptyl, 
cycloocty], cyclononyl, cyclodecyl, cyclododecyl radicals; 

(v) Y is a hydrocarbyl bridge comprising a backbone wherein the backbone 




x 



X 



wherein 
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comprises a chain that is four or more carbon atoms long; and 

(vi) X are independently chloride > bromide, iodide, methoxide, ethoxide, 

dimethylamide, diethylethoxide, phenoxide, methyl, ethyl, propyl, butyl, 

pentyl, hexyl, hepty], octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, 

tetradccyl, pentadecyl, hexadecyl, heptadecyl, octadecyl, nonadecyl, 

eicosyl, heneicosyl, docosyl, tricosyl, tetracosyl, pentacosyl, hexacosyl, 

heptacosyl, octacosyl, nonacosyl, triacontyl, hydride, phenyl, benzyl, 

phenethyl, tolyl, methoxy, ethoxy, propoxy, butoxy, dimethylamino, 

diethylamino, methylcthylamino, acetylacetonate, l B l f 1,5,5,5-hexa- 

fluoroacetylacetonate, 1,1, 1-trifluoro-acetylacetonate, or 1,1, 1-trifluoro- 

5,5-di-methyl acetylacetonate radicals; or two X's are connected to form a 

3-to-40-atom metallacycle ring. 

34. (Withdrawn-Currcntly Amended) A polymerization method wherein the catalysts 
catalyst's a ctivity exceeds 8000 moles of ethylene per mole transition metal per 
hour comprising the step of providing at least one catalyst system comprising the 
reaction product of: 

(a) an activator which i$ an alumoxane, an aluminum alkyl, an alkyl aluminum 

halide, an alkylaluminum alkoxide, a discrete ionic activator, or a Lewis acid; and 
(b) a catalyst precursor with the following formula: 




Y 



X 



X 



wherein 
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(i) M is iron, nickel, coball, and palladium, platinum, ruthenium, osmium, 
rhodium, and iridium; 

(ii) N is nitrogen; 

(iii) P is phosphorus; 

(iv) R 1 , R 2 , R\ and R 4 are independently selected from methyl, ethyl, propyl, 

butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, 

tetradecyl, pentadecyl, hexadecy], heptadecyl, octadecyl, nonadecyl, 

eicosyl, heneicosyl, docosyl, tricosyl, tetracosyl, pentacosyl, hexacosyl, 

heptacosyl, octacosyl, nonacosyl, triacontyl, ethenyl, propenyl, butenyl, 

pentenyl, hexeny], heptenyl, octenyl, nonenyl, decenyl, imdecenyl, 

dodecenyl, ethynyl, propynyl, butynyl, pentynyl, hexynyl, heptynyl, 

octynyl, nonynyl, decynyl, undecynyl, dodecynyl, phenyl, benzyl, 

phenethylj toly], cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, 
t 

cyclooctyl, cyclononyl, cyclodecyl, cyclododecyl radicals; 

(v) Y is selected from butylene, pentylene, hexylene, heptylene, octylene, 
nonylene, decylene, undecylene, dodecylene, tridecylene, tetrad ecylene, 
pentadecylene, hexadecylene, heptadecylene, octadecylcne, nonadecylene, 
eicosylene, heneicosylene, docosylene, tricosylene/lelracosylene, 
pentacosylene, hexacosylene, heptacosylene, octacosylene, nonacosylene, 
triacontylene, cyclohexylene, cyclooctylene, cyclodecylene, 
cyclododecylcnc, biphenyl, butenylene, penentytene, hexenylene, 
heptenylene, octenylene, nonenylene, decenylene, undccenylene, 
dodecenylene, hexynylene, heptynylene, octynylene, nonynylene, 
decynylene, undecynylene, dodecynylene, butadienylene, pentadienylene, 
hexadienylene, heptadienylene, octadicnylene, nonadienylene, 
decadienyknc, undecadicnylene T dodecadienylene, hexatrienylene, 
octatrienylcne, decatrienylene, and dodecatrienylene radicals; and 

(vi) X are independently-chloride, bromide, iodide, methoxidc, cthoxidc, 
dimcthylamidc, diethylethoxide, phenoxide, methyl, ethyl, propyl, butyl, 
pentyl, hexyl, heptyl, octy], nonyl, decyl, undecyl, dodecyl, tridecyl, 
tetradecyl, pentadecyl, hexadecy I, heptadecyl, octadecyl, nonadecyl, 
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eicosyl, heneicosyl, docosyl, tricosyl, letracosyl, pentacosyl, hexacosyl, 



35. 

(a) 
00 



heptacosyl, octacosyl, nonacosyl, triacontyl, hydride, phenyl, benzyl, 



diethylamino, methyl ethylamino, acetylacetonate, 1,1, 1,5,5,5-hexa- 
fluoroacetylacetonate, 1,1, l-trifluoro~acetylacetonaie, or 1,1, 1-trifluoro- 
5,5-di-methylacetylacetonate radicals; or two X's are connected to form a 
3-to-40-atom metallacycle ring. 

(Withdrawn-Currently Amended) A polymerization method wherein the e atalyB te 
catalyst's activity exceeds 8000 moles of ethylene per mole transition metal per 
hour comprising the step of providing at least one catalyst system comprising the 
reaction product of: 

an activator which is an alumoxane, an aluminum alkyl, an alkyl aluminum 
halide, an alkylaluminum alkoxide, a discrete ionic activator, or a Lewis acid; and 
a catalyst precursor with the following formula: 



wherein 

(i) M is a Group-8 9 -9, or -1 0 transition metal; 

(ii) N is nitrogen; 

(iii) P is phosphorus; 

(iv) R\ R 2 , R?, and R 4 R\ R2, R3, and R4 are independently hydrocarbyl 
radicals; 

(v) Y is represented by one of the following formulas: 



phenethyl, tolyl, methoxy, ethoxy, propoxy, butoxy, dimethylamino, 




Y 



X 



x 
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(ER^y R" 




(R'aEtf <ER' 2 ) X 




(ER* 2 )x 




(ER' 2 fc, (ER' 2 ) y 
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(ER/A, R' 




(ER' 2 ) X 




<ER' 2 )y 





<ER' 2 ) X 




(R' 2 E): 



(ER'A R' 





where 

R* arc independently, hydrogen or C1-C50 hydrocarbyl radicals; 
A is a non-hydrocarbon atom functional group; 
■ E is a Group-14 element; 
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• x is an integer from 1 to 4; and 

• y is an integer from 0 to 4. 0 to 4, 

(vi) X are independently chloride, bromide, iodide, methoxide, ethoxide, 

dimethylamide, dielhylethoxide, phenoxide, methyl, ethyl, propyl, butyl, 
pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl.-dodecyl, tridecyl, 
tetradecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl, nonadecyl, 
eicosyl, heneicosyl, docosyl, tricosyl, tetracosyl, pentacosyl, hexacosyl, 
heptacosyl, octacosyl, nonacosyl, triacpntyl, hydride, phenyl, benzyl, 
phenethyl, tolyl, methoxy, ethoxy, propoxy, butoxy, dimethylamino, 
diethylaimno, methylediylamino, acetylacetonate, 1,1, 1,5,5,5-hexa- 
fluoroacetylacetonate, 1,1, 1-trifluoro-acetylacetonate, pr 1,1,1-trifluoro- 
5,5-di-methylacetylacetonate radicals; or two X's are connected to form a 
3-to-40-atom metallacycle ring. 

36. (Previously Presented) The catalyst system of Claim 1 , wherein the activator 
comprises a cyclic oligomeric aluminum compound represented by the formula 
(R n -Al-0)n t or a linear oligomeric aluminum compound represented by the 
formula R"(R"-Al-0)nAlR" 2> wherein R" is independently a C1-C20 alkyl 
radical, and wherein n is an integer from 1-50. 

37. (Previously Presented) The catalyst system of Claim 1 , wherein the activator is 
methylalumoxane. 

38. (Previously Presented) The catalyst system of Claim 1 , wherein the activator is 
triethylaluminum, dielhylaluminum chloride, triisobutylaluminum, tri-n- 
octyl aluminum, or a combination thereof. 

39. (Previously Presented) The catalyst system of Claim 1 , wherein the activator is 
[Mc2PhNH][B(C6F 5 )4], [BU3NH][BF4], [NH 4 ][PF 6 ], [NH 4 ][SbFo], [NH^AsF*], 
[NH 4 ]tB(C 6 H 5 )4], B(C 0 F 3 ) 3 , B(C 6 H 5 ) 3s or a combination thereof. 

Page 33 of 42 

l:NBl»C\LAW\PrDB«ulionVEMCC Pn?.seculion\2002\20U2aUOA\USS:n02ni.lOA-2 US RupOpSti June 20O7-Supp-R«sp.iJ.»c 

PAGE 36/45 4 RCVO AT 716/2007 4:32:26 PM [Eastern Daylight Time] ' SVR;USPTO-EFXRF-5/13 * DNI8:2738300 * CSID:281 834 1438 * DURATION (mm-ss):05-54 



JUL-06-200? FRI 03:39 PM EXXONMOBIL 



FAX NO, 281 834 1438 



P. 





41. 
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tnsc to OA of 3/1/07 
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(Previously Presented) The catalyst system of Claim 1, wherein the catalyst is 
deposited on a solid support, the solid support comprising polymeric materials or 
refractory oxide materials. 



(Withdrawn) The catalyst system of claim 1 wherein the catalyst precursor has the 
formula: 



(Withdrawn) The caialyst system of Claim 2 wherein X are independently 
selected from the group consisting of methoxy, ethoxy, propoxy, hutoxy, 
dimethyl amino, diethylamino, and methylethylamino. 




Formula XXHI 
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